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Development and validation of the Munich 
Parasomnia Screening (MUPS) 
A questionnaire for parasomnias and nocturnal behaviors
Entwicklung und Validierung des 
Münchner Parasomnie-Screening 
(MUPS): Ein Fragebogen zur Erfassung 
von Parasomnien und nächtlichen 
Verhaltensweisen
 Zusammenfassung  Ziel dieser 
Studie war die Entwicklung und 
Validierung eines Screeninginstru-
mentes zur Erfassung der Lebens-
zeitprävalenz und Häufigkeit von 
Parasomnien und nächtlichen Ver-
haltensweisen (Münchner Para-
somnie-Screening – MUPS). Bei 
diesem Fragebogen handelt es sich 
um ein Selbstbeurteilungsinventar 
für Erwachsene, das 21 Merkmale 
umfasst. Die Entwicklung des 
MUPS wurde an Patienten mit 
psychiatrischen Störungen (Ge-
samtanzahl: n = 74) durchgeführt. 
Die Validierung erfolgte bei drei 
Gruppen: Patienten mit psychia-
trischen Störungen (n = 65), Pati-
enten mit Schlafstörungen (n = 50) 
sowie gesunden Personen (n = 65). 
In einer zufällig ausgewählten 
Stichprobe von 20 % aller Befragten 
wurde der MUPS mit den Ergeb-
nissen eines ausführlichen kli-
nischen Interviews, das von einem 
schlafmedizinischen Experten 
durchgeführt wurde, verglichen. 
Die Validität wurde für jede der 21 
erfassten nächtlichen Verhaltens-
weisen hinsichtlich der Lebenszeit-
prävalenz bestimmt. Die Sensitivi-
tät war bei 19 von 21 Merkmalen 
größer oder gleich 90 %, die Spezi-
fität war für alle Items größer als 
80 % bzw. für 19 von 21 Items grö-
ßer als 90 %. Von noch größerer 
 Bedeutung im Hinblick auf die 
 Verwendung des MUPS in der 
schlafmedizinischen Praxis ist es, 
dass der positive und negative prä-
diktive Wert für die Mehrzahl der 
Items hoch war. Zusammenfassend 
ist der MUPS ein valides und ein-
fach anwendbares Screeninginstru-
ment zur Erfassung von Parasom-
nien und nächtlichen 
Verhaltensweisen.
 Schlüsselwörter  Parasomnie – 
Fragebogen – Validierung – MUPS 
– schlafbezogene Bewegungs-
störungen – nächtliche Verhaltens-
weisen
 Summary  We have developed 
and validated the Munich Para-
somnia Screening (MUPS) ques-
tionnaire, a self-rating instrument 
with 21 items assessing the lifetime 
prevalence and current frequency 
of parasomnias and nocturnal be-
haviors in adult persons. The 
MUPS was developed with psychi-
atric patients (total n = 74). For the 
validation study the MUPS was 
given to three large groups, i.e. psy-
chiatric patients (n = 65), sleep-dis-
ordered patients (n = 50), and 
healthy controls (n = 65). In a ran-
domly chosen subset of 20 % of 
these subjects the MUPS was com-
pared to the information obtained 
in a detailed clinical interview with 
a sleep medicine expert. Validity 
was assessed for lifetime preva-
lence of any frequency for each of 
the 21 nocturnal behaviors. For the 
individual items of the MUPS sen-
sitivity was equal to or above 90 % 
for all but two of 21 items and 
specificity was above 80 % for all 
items and above 90 % for 19 of 21 
items. More importantly, concern-
ing the use of the MUPS in clinical 
practice, positive and negative pre-
dictive values of the single items 
were high for the majority of items. 
The MUPS appears to be an easy to 
use and valid instrument in the 
recognition of nocturnal behaviors 
and parasomnias.
 Key words  parasomnia – 
 questionnaire – validation – MUPS 
– sleep-related movements – 
 nocturnal behavior
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Introduction
Parasomnias are undesirable phenomena occurring 
during sleep and involving skeletal muscle activity [1]. 
Diagnosis is made on the basis of findings from the clin-
ical interview and video polysomnography [22]. The 
knowledge of and scientific interest in parasomnias 
have been growing in recent years. Studies suggest that 
parasomnias occur more frequently than previously as-
sumed [14]. The identification of parasomnias has clin-
ical relevance as these disorders may lead to serious 
consequences such as sleep-related injuries and psycho-
logical distress due to the repeated awakenings [8]. Fur-
thermore, parasomnias can be easily overlooked or mis-
diagnosed. In addition, there are several normal variants 
or behaviors of unclear clinical significance such as 
hypnic jerks or sleep talking that can be experienced 
throughout the night [1]. 
Except when the sleep-related behavior is the chief 
complaint of the patient, in clinical practice it is often 
not possible, due to time constraints, to explicitly inquire 
about each of the known sleep-related behaviors includ-
ing relatively rare disorders such as the exploding head 
syndrome or nocturnal groaning. Clinical practice ne-
cessitates many clinicians to restrict a sleep history to 
the most likely (prevalent) sleep-related behavior; there-
fore, a screening questionnaire would be helpful in de-
tecting unusual nocturnal motor phenomena. We sought 
to develop a simple questionnaire to assess the lifetime 
occurrence and current frequency of a large range of 
sleep-related behaviors. 
A literature search revealed a general paucity of vali-
dated instruments for the assessment of parasomnias 
and nocturnal behaviors. In Table 1 we have listed those 
instruments for which information on validity was avail-
able. A limited number of parasomnias or sleep-related 
movement disorders are assessed within general sleep 
questionnaires such as the SLEEP-50 [20], which vali-
dated questions on nightmares and sleep walking, the 
Global Sleep Assessment Questionnaire [18] (periodic 
leg movements (PLM), unspecified parasomnias), the 
Sleep Disorder Questionnaire [4] (periodic leg move-
ment disorder (PLMD)), and the Sleep-Eval System [15] 
which has been validated with respect to REM sleep be-
Table 1  Validated questionnaires for parasomnias in adults
 Instrument Diagnosis/Description Subjects Validity
 RBDSQ [21] RBD 54 RBD patients, 133 normal SE 0.96; SP 0.56
   10 items subjects, 160 sleep-disordered patients
 Sleep-Eval System [15] ICSD disorders 105 sleep-disordered patients RBD: agreement with clinical diagnosis 100 %
   computerized tool  (2 cases)
 SLEEP-50 [20] DSM-IVR sleep disorders 377 college students,  Sleepwalking (4 cases)
   50 item questionnaire 246 sleep-disordered patients,  SE 1.0; SP 1.0
    32 nightmare sufferers Nightmares (32 cases)
     SE 0.84; SP 0.77
 GSAQ [18] 7 sleep disorders  212 sleep-disordered patients PLM (7 cases), 
   including PLM,   cut-off 20: SE 0.93; SP 0.52
   parasomnias  cut-off 47: SE 0.43; SP 0.93
   11 or 19 items
     Parasomnias (4 cases), 
     cut-off 45:
     SE 1.0; SP 0.49
     cut-off 65: SE 0.33; SP 0.98
 Inventory of Sleep-related eating disorder 23 patients with sleep-related  SE 0.91
 Nocturnal Eating [24] 7 sections with unknown eating disorder
   number of questions
 NESQ abbreviated  NES 59 overweight night snackers vs. structured diagnostic interview*
 version [23] 9 items  SE “poor”**
     SP “poor”**
 Night Eating  NES 59 overweight night snackers vs. structured diagnostic interview*
 Syndrome screening 1 item  SE 0.80-0.98
 question [23]   SP 0.11-0.67
 SDQ [4] 4 sleep disorders  39 normal controls, 141 sleep apnea patients,  PLMD
   including PLMD 39 narcolepsy patients, 47 patients with Males: SE 0.67; SP 0.46
   175 item questionnaire psychiatric sleep disorders, 66 PLMD patients Females: SE 0.65; SP 0.49
SE sensitivity; SP specificity; NES Night eating syndrome; PLMD Periodic limb movement disorder; RBD REM sleep behavior disorder; GSAQ Global Sleep Assessment Ques-
tionnaire; NESQ Night Eating Syndrome Questionnaire; RBDSQ REM sleep behavior disorder screening questionnaire; SDQ Sleep Disorders Questionnaire
* Diagnosis was assessed referring to six different definitions derived from the literature with similar but not identical wording
** “Choice of a single cut point resulted in both poor sensitivity and specificity because of a large number of misclassifications” ([23], p. 69)
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havior disorder (RBD). In addition, two questionnaires 
[23, 24] and one screening question [23] for nocturnal 
eating have been validated in groups of subjects with 
night eating. Recently, the REM sleep behavior disorder 
screening questionnaire (RBDSQ) has been developed 
and validated in three large groups of subjects ([21], see 
Table 1). With the exception of the RBDSQ none of the 
other instruments are available in German and none 
covers all parasomnias and sleep-related movement dis-
orders listed in the International Classification of Sleep 
Disorders (ICSD-2, [1]).We developed a 21-item screen-
ing questionnaire, the Munich Parasomnia Screening 
(MUPS), which assesses the lifetime prevalence and cur-
rent frequency of parasomnias and unusual nocturnal 
behaviors in adults. 
Development of the Munich Parasomnia Screening 
(MUPS)
The development of the MUPS consisted of (i) collecting 
questionnaire items, (ii) generating a response format, 
and (iii) creating an iterative process of evaluating and 
refining the questionnaire with a total of four samples of 
psychiatric patients (see overview in Fig. 1). Psychiatric 
patients were chosen for reasons of convenience but also 
because an increased prevalence of parasomnias can be 
expected in this sample.
For item generation we considered all sleep-related 
behaviors listed in the ICSD-2 under the heading of para-
somnias, sleep-related movement disorders or normal 
variants. The very first questionnaire version assessed 
19 different sleep-related behaviors by using 19 ques-
tions. In the following, however, we added two questions 
to increase clarity. First, apart from asking for sleep-re-
lated eating (no or partial consciousness) we added a 
new item assessing nocturnal eating (full conscious-
ness) because it was our impression that these were con-
fused by the subjects. Second, in addition to the two 
separate questions regarding sleep walking and possible 
REM-sleep-behavior disorder (RBD) we added a new 
question specifically asking for violent behavior during 
sleep such as kicking or hitting somebody to increase 
precision in assessing possible RBD. 
Several different response formats were tried with the 
aim to assess both the lifetime history and the current 
frequency of the nocturnal behaviors. The final fre-
quency response format includes seven categories two 
of which assess lifetime prevalence (“never” and “previ-
ously, __ years ago but not now”); five assess current 
frequency (see response format in Fig. 2). In addition, in 
one item the subject has to state whether the nocturnal 
behavior in question had been observed by other per-
sons and/or by themselves; finally, for each question a 
field for additional comments was included. 
Questionnaire development started with a first pre-
liminary version and proceeded with an iterative process 
of presenting the questionnaire to groups of patients, 
evaluating the outcome and subsequently adapting and 
refining the questionnaire (Fig. 1). A total of four groups 
of psychiatric patients participated in the development 
process. In the very first group of patients the question-
naire was actually completed with the help of the ex-
perimenter and the subjects were explicitly asked 
whether they understood and how they interpreted the 
questions. Because the final use of the questionnaire was 
to hand it over to diverse groups of subjects, the ques-
tionnaire was completed by the subjects without any 
help, starting from the second group (version 2). Evalu-
ation also included completeness of the questionnaire. 
During the questionnaire development the wording of 
both the items and the response formats were changed 
iteratively. At one point an example was added, which 
was subsequently removed because it confused the sub-
jects. While the first two versions optimized comprehen-
sibility of the questionnaire, the next two sought to 
maximize validity of the questions. Therefore, a detailed 
sleep history was obtained by a sleep expert in several of 
the subjects. Overall, the development was based on 
evaluating the questionnaire in a total of 74 psychiatric 
patients (Fig. 1). In general, it took subjects 10 to 20 min-
utes to complete the questionnaire.
■ Description of the MUPS
The MUPS is a self-rating questionnaire that assesses 21 
different nocturnal behaviors and can be downloaded 
from the homepage of the German sleep society DGSM 
(Deutsche Gesellschaft für Schlafforschung und Schlaf-
medizin) in an English and German version (see Appen-
dix). The 21 nocturnal behaviors (see Fig. 2) are assessed 
using 21 different questions; in addition, one other item 
inquires about other nocturnal behaviors to be answered 
in an open format. The lifetime history or frequency of 
each behavior is assessed using the same response for-
mat and the following seven categories. The overall 
question was “Have you ever noticed the following be-
havior?” and the response categories were (1) no, never, 
(2) previously, ___ years ago, but not now, (3) very rarely 
– less than once a year, (4) rarely – one or more times per 
year, (5) sometimes – one or more times per month, (6) 
frequently – one or more times per week, and (7) very 
frequently – every or nearly every night. In addition, for 
each item it was asked “How do you know that the be-
havior occurred?” and the subjects could indicate with a 
tick mark the categories “observed by myself” and/or 
“observed by others”. The only exception was the item 
inquiring for periodic leg movements during sleep. Here 
it was stressed in the question that this behavior could 
only be observed by another person and consequently 
only the respective response category was available. Fi-
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Development of the MUPS
Version 1
19 items, 1 page
Response format:
10 categories + comment
Evaluated in: 10 psychiatric patients
(4 male, 6 female)
Changes in response format
and items,2 examples added
Version 2
21 items, 2 pages
Response format:
9 categories + comment
11 psychiatric patients
(4 male, 7 female)
Changes in response format,
examples omitted, new response
 category 'observed by'
Version 3
21 items, 2 pages
Response format:
7 categories + comment + 'observed by'
18 psychiatric patients
(9 male, 9 female)
Small changes in wording
Version 4 / Final version
21 items, 2 pages
Response format:
7 categories + comment + 'observed by'
35 psychiatric patients
(15 male, 20 female)
Validation of the MUPS
Evaluation in:
65 psychiatric patients
32 males, 33 females
mean age 47 ± 15 years
50 sleep−disordered patients
24 males, 26 females
mean age 51 ± 18 years
65 healthy subjects
28 males, 37 females
mean age 35 ± 10 years
Validation against detailed clinical sleep history in a randomly chosen 20 % of subjects:
13 psychiatric patients
8 males, 5 females
mean age 43 ± 16 years
10 sleep−disordered patients
6 males, 4 females
mean age 37 ± 15 years
13 healthy subjects
3 males, 10 females
mean age 35 ± 10 years
Fig. 1  Overview about samples and procedures in the development and validation of the MUPS
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Fig. 2  Left panels Frequency of parasomnias and nocturnal behaviors assessed with the MUPS in psychiatric patients (n = 65), sleep-disordered patients (n = 50) and 
healthy controls (n = 65). Right panels Agreement between a detailed clinical interview with a sleep expert and MUPS questionnaire responses. Correspondence for lifetime 
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nally, for each item there was some space where subjects 
were asked to provide comments if they felt that these 
were required.
The two-page questionnaire assessed 21 different 
nocturnal behaviors. Across the questionnaire these 
were approximately ordered by their time of occurrence 
during the night. Therefore, the first five items explored 
(1) hypnic jerks, (2) rhythmic foot tremor, (3) rhythmic 
movement disorders, (4) exploding head syndrome, and 
(5) hypnagogic hallucinations. The next seven items ex-
plored simple behaviors, some of them stereotyped. The 
items explored (6) periodic leg movements during sleep, 
(7) nocturnal leg cramps, (8) sleep related bruxism, (9) 
sleep talking, (10) sleep-related abnormal swallowing or 
choking, (11) sleep-related groaning, and (12) sleep en-
uresis. For the item on periodic leg movements only the 
category “observed by others” was available and it was 
stressed in the question that because this behavior oc-
curred during sleep, it could not be observed by the per-
son him- or herself. On the second page we explored (13) 
nightmares, (14) sleep terrors, (15) nocturnal eating 
(full consciousness), (16) sleep-related eating (partial or 
no consciousness), (17) confusional arousals, and (18) 
sleep paralysis. The last three questions dealt with (19) 
sleep walking, (20) violent behavior during sleep, and 
(21) RBD. We decided to specifically ask for violent be-
havior during sleep because we wanted to define RBD 
more precisely. More importantly, however, we wanted to 
make sure that we would obtain information about vi-
olent behaviors during sleep even if the subject was not 
aware that he was dreaming or did not think that this 
was related to sleep walking. Finally, one additional item 
inquired whether there was any other unusual behavior 
occurring during the night and asked subjects to de-
scribe it in the space provided. 
The questionnaire was accompanied by a sheet pro-
viding information and a detailed instruction. In the 
information of the research version it was stated that the 
questionnaire was developed to assess the frequency of 
various sleep-related behaviors, that the completion of 
the questionnaire was voluntary, and that the data as-
sessed by the questionnaire would be processed in an 
anonymous form. The instruction asked the subject to 
remember to answer the question “How do you know 
that the behavior occurred?”. It drew attention to the 
space provided for comments and included, as an ex-
ample, the case in which the frequency judging was dif-
ficult because the behavior occurred at very irregular 
intervals or the subject knew or suspected a definite 
cause for the observed behavior such as lack of mag-
nesium in the case of sleep-related leg cramps. Finally, it 
explained that if the behavior had occurred at a previous 
time but not currently this should be documented in the 
respective response category.
Validation of the MUPS
■ Subjects
The final version of the questionnaire was given to three 
groups of subjects: 65 psychiatric inpatients (32 male, 33 
female, mean age 47 ± 15 years), 50 sleep-disordered pa-
tients referred to the sleep lab (24 male, 26 female, mean 
age 51 ± 18 years), and 65 normal subjects (28 male, 37 
female, mean age 35 ± 10 years) recruited among hospi-
tal staff, students, friends and acquaintances of the 
 authors. None of the subjects were paid for their par-
ticipation and all gave written informed consent. 
■ Procedure
In each group, a random 20 % of subjects was selected 
for the validation. The validation sample included 13 
psychiatric patients (8 male, 5 female, mean age 43 ± 16 
years), 10 sleep-disordered patients (6 male, 4 female, 
37 ± 15 years), and 13 healthy subjects (3 males, 10 fe-
males, 35 ± 10 years). Randomization was achieved by 
placing a note in every fifth questionnaire; question-
naires were handed out by a person blind as to where the 
note was placed. The note asked the subject to make an 
appointment for an interview. The interview consisted 
of a general and specific sleep history taken by one of 
three clinical sleep experts (SF, TCW, PB). In addition, 
after a detailed sleep history was taken, the parasomnia 
questionnaire was discussed and each individual item of 
the parasomnia questionnaire was explained to the sub-
ject to make sure that the subject had correctly under-
stood the meaning of the particular item. 
For the validation study, we coded for each question-
naire the number of missing questions and for each 
question whether the presence or absence of the sleep-
related behavior was correctly identified by the subject 
as compared to the information yielded in the clinical 
sleep interview. For each item the response was classi-
fied as missing, true positive, true negative, false posi-
tive, and false negative. Sensitivity was computed as the 
number of true positives divided by the sum of true 
positives and false negatives. Likewise, specificity was 
computed by dividing the number of true negatives by 
the sum of true negatives and false positives. The posi-
tive predictive value refers to the probability that a pos-
itive test result will be true and is computed as the sum 
of true positives divided by the sum of all positives. Simi-
larly, the negative predictive value describes the proba-
bility that a negative test result will be true (sum of true 
negatives / sum of all negatives)[13].
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Results
Fig. 2 provides a summary concerning the prevalence of 
nocturnal behaviors in the three samples and the results 
of the validation procedure. Overall, completeness of the 
questionnaires was excellent. In the complete sample of 
180 subjects there were no missing data for six items, for 
another six items there was a single missing data value 
(0.6 %), two items each had two (1.1 %), three (1.7 %), or 
four (2.2 %) missing data values. Finally, for another 
three items there were five (2.8 %, REM sleep behavior 
disorder), six (sleep-related bruxism, 3.3 %), and 13 
(7.2 %, periodic leg movements) missing values. Lifetime 
prevalence (any frequency) is also given in Table 2. The 
most frequently experienced or reported events in all 
samples were nightmares, hypnic jerks, nocturnal leg 
cramps, sleep-related bruxism, and sleep talking. Behav-
iors indicative for sleep-related eating were only rarely 
reported in our sample while nocturnal snacking was 
decidedly more frequent. The right-hand side of Fig. 2 
and Table 3 provides details about the validation of the 
questionnaire. Overall, both sensitivity and specificity 
were found to be satisfactory (> 75 %, Table 3). With rare 
exceptions, the answers in the questionnaire reflected 
those assessed in a detailed clinical interview. Sensitivity 
describes the ability of the questionnaire to correctly 
identify those patients with a given behavior. From 532 
single negative answers that were evaluated only 5 
(0.9 %) turned out to be false negative. In one case hypnic 
jerks, nightmares, nocturnal eating, sleep paralysis or 
sleep walking were not reported in the questionnaire. In 
two cases (sleep paralysis, sleep walking) the behavior in 
question had occurred only one or two times more than 
10 or more years ago. In the other two cases, the behavior 
occurred very infrequently (less than once a year; night-
mares, nocturnal eating). In one case (hypnic jerks), the 
subject simply made a mistake. For one item – sleep-re-
lated eating – no sensitivity could be computed because 
no subject reported this behavior. Within the group of 
psychiatric patients, none of the patients reported rhyth-
mic feet movements, rhythmic movement disorder, or 
behavior indicative of REM sleep behavior disorder. In 
healthy controls, none reported rhythmic movement 
disorder.
Specificity describes how well the absence of behav-
iors is assessed by the questionnaire. Out of 216 positive 
answers, 17 (7.9 %; from 13 subjects) were false positive 
as determined in the clinical interview. These concerned 
the items rhythmic feet movements (n = 1 psychiatric 
patient), rhythmic movement disorder (n = 1 sleep-dis-
ordered patient), periodic leg movements (n = 2 pa-
tients), nocturnal leg cramps (n = 1 healthy control), 
   Lifetime prevalence
   Psychiatric Sleep-disordered Healthy Validation
   patients patients controls sample
 Nocturnal behavior (n = 65) (n = 50) (n = 65) (n = 36)
 indicative of: % % % %
 Hypnic jerks 61.5 70.0 56.9 63.9
 Rhythmic feet movements 29.2 46.0  7.7 16.7
 Rhythmic movement disorder 13.8 28.0  3.1 11.1
 Exploding head syndrome 13.8 10.0 10.8 11.1
 Hypnagogic hallucinations 21.5 20.0  6.2 30.6
 Periodic leg movements 23.1 48.0 10.8 27.8
 Nocturnal leg cramps 53.8 62.0 53.8 66.7
 Sleep-related bruxism 43.1 46.0 40.0 47.2
 Sleep talking 49.2 50.0 58.5 61.1
 Sleep-related abnormal swallowing 20.0 22.0  4.6 11.1
 Sleep-related groaning 36.9 38.0 30.8 36.1
 Sleep enuresis 12.3 18.0  9.2 16.7
 Nightmares 76.9 62.0 81.5 77.8
 Sleep terrors 35.4 32.0 13.8 30.6
 Nocturnal eating 32.3 34.0 16.9 25.0
 Sleep-related eating  3.1  4.0  0  0
 Confusional arousals 16.9 32.0 16.9 22.2
 Sleep paralysis  9.2 14.0  7.7 13.9
 Sleepwalking  9.2 10.0 16.9 13.9
 Violent behavior  7.7 18.0 21.5 16.7
 REM sleep behavior disorder  6.1 22.0 13.8 22.2
Table 2  Lifetime prevalence (any severity) of noc-
turnal behaviors in psychiatric patients, sleep-disor-
dered patients, and controls and in a randomly 
 chosen 20 % of subjects (validation sample)
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sleep terrors (n = 2 patients), confusional arousals (n = 1 
sleep-disordered patient), and sleep walking (n = 1 sleep-
disordered patient). In addition, four subjects erron-
eously reported hypnagogic hallucinations with three of 
them being psychiatric patients with psychotic symp-
toms. 
Discussion
We have evaluated nocturnal events and behaviors with 
the MUPS in a large sample of psychiatric patients, sleep-
disordered patients and healthy controls. The prevalence 
estimates for the different sleep-related behaviors in the 
complete group were in general accordance with what is 
known about the prevalence of parasomnias in the adult 
population [11]. Also in accordance with the literature, 
nightmares [17], nocturnal leg cramps [2, 9], and sleep-
related bruxism [12, 16] were among the most frequently 
reported events. In a randomly chosen subset of 20 % of 
the subjects validity with regard to a detailed clinical in-
terview conducted by a sleep specialist was evaluated. 
Overall, the individual items of the MUPS showed sub-
stantial to perfect sensitivity and specificity. Sensitivity 
was equal to or above 90 % for all but two of 21 items 
(sleep paralysis and sleep walking) with sensitivities of 
75 % and 83 %, which can still be considered adequate. 
Similarly, specificity was above 80 % for all items and 
above 90 % for 19 of 21 items. More importantly, con-
cerning the use of the MUPS in clinical practice, positive 
and negative predictive values of the single items were 
high for the majority of items.
There are, however, shortcomings of the present study 
to discuss. First, the baseline frequency of the nocturnal 
behaviors was low in our sample. In particular, none of 
the subjects showed signs of sleep-related eating disor-
ders. Therefore, the database with respect to the sensi-
tivity of the items has to be regarded as limited. On the 
other hand, specificity was based on a larger number of 
true negative cases and can be regarded as substantial 
for the MUPS. Second, the normal subjects did not con-
stitute a representative sample of the general population 
and therefore generalizability of the results remains to 
be determined. Third, although overall data complete-
ness was excellent, for one of the items more than 5 % of 
the answers were missing. This item asked for periodic 
leg movements during sleep and can indeed be seen as 
problematic for several reasons. Early in the develop-
mental stage of the questionnaire it became apparent 
that this question was very frequently misinterpreted. 
For this reason, we stressed both in the question and in 
the answer format that the leg movements occurred 
 during sleep and could only be observed by other per-
sons. Therefore, the relatively higher number of missing 
values most likely resulted from the fact that these sub-
jects had no bed partner who could provide the relevant 
information. The second reason why this item is prob-
lematic refers to the general observability of periodic leg 
movements. Apart from the known night-to-night vari-
ability [3, 5, 10], the vast majority of the sleep-disordered 
patients included in this study showed periodic leg 
movements during sleep to varying degrees. Although 
we have not formally assessed the specific correspon-
dence, only about half of the persons included confirmed 
periodic leg movements suggesting that the question-
naire item underestimates the real prevalence. Despite 
these concerns, we have opted to include this item in the 
questionnaire for reasons of completeness, i.e. we wanted 
to assess all nocturnal movements listed in the ICSD-2 
[1]; however, interpretation of this specific question 
must be taken with caution. 
The MUPS was designed as a screening instrument 
to assess the occurrence and frequency of nocturnal 
 behaviors and events. It does not claim to diagnose 
sleep-related disorders for several reasons. First, in the 
majority of sleep disorders some kind of functional con-
sequence such as daytime fatigue or sleepiness needs to 
be evaluated, which is not part of the MUPS. Second, for 
some of the assessed behaviors such as night terrors, 
sleep walking or RBD a nocturnal polysomnography is 
recommended to assess in which sleep stage the noctur-
nal events occur or to differentiate the symptoms from 
Table 3  Results of the validation: Sensitivity, specificity, positive and negative 
predictive values for the single items of the MUPS
 Nocturnal behavior indicative of: SE SP PPV NPV
 Hypnic jerks  96 100 100  92
 Rhythmic feet movements 100  94  67 100
 Rhythmic movement disorder 100  97  75 100
 Exploding head syndrome 100 100 100 100
 Hypnagogic hallucinations 100  86  64 100
 Periodic leg movements 100  93  75 100
 Nocturnal leg cramps 100  93  96 100
 Sleep-related bruxism 100 100 100 100
 Sleep talking 100 100 100 100
 Sleep-related abnormal swallowing 100 100 100 100
 Sleep-related groaning 100 100 100 100
 Sleep enuresis 100 100 100 100
 Nightmares  97 100 100  87
 Sleep terrors 100  89  70 100
 Nocturnal eating  90 100 100  96
 Sleep-related eating   * 100 100 100
 Confusional arousals 100  97  87 100
 Sleep paralysis  75  97  75  97
 Sleepwalking  83 100 100  97
 Violent behavior 100 100 100 100
 REM sleep behavior disorder 100  97  83 100
SE Sensitivity, SP Specificity, PPV Positive Predictive Value, NPV Negative Predictive 
Value. * No true positive cases
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other disorders such as epilepsy [6, 22]. Our aim was to 
provide a screening questionnaire for use in sleep med-
icine; in particular, we wanted to enable the clinician to 
gain a quick overview on current or past nocturnal be-
haviors. As such, the questionnaire is optimized in terms 
of specificity based on the results of the validation study 
and we are reasonably confident that only a very low 
number of false positive answers – if at all – has to be 
expected. Regarding sensitivity, the questionnaire 
proved adequate in the current study but, given the low 
frequency of many of the nocturnal behaviors, this needs 
to be replicated in future larger studies. A low baseline 
frequency of positive cases, however, seems to be the 
rule rather than the exception in questionnaire valida-
tion studies (see Table 1). A notable exception is the re-
cently developed RBD screening questionnaire [21] 
which was validated in 54 RBD patients, 133 normal sub-
jects and 160 sleep-disordered patients (see Table 1). The 
authors of this questionnaire specifically sampled pa-
tients with RBD from a group of patients with Parkin-
son’s disease where an increased prevalence of RBD is 
known [7, 19]. We are currently in the process of evaluat-
ing the MUPS in patient samples enriched for the occur-
rence of parasomnias.
The MUPS proved feasible in three very different 
groups of subjects: healthy controls, sleep-disordered 
patients, and psychiatric patients. This distinguishes it 
from some of the other validated questionnaires which 
have only been assessed in groups of sleep-disordered 
patients, e.g. [15, 18]. However, in our opinion it is the 
inclusion of a group of psychiatric patients that adds 
most to the potential clinical value of the MUPS. Al-
though the underlying psychiatric disorder may be a 
factor regarding difficulty in answering the items cor-
rectly, sensitivity and specificity were comparable across 
all three groups. A possible exception encountered in 
psychiatric patients occurred when day- and night-time 
symptoms were overlapping as in the case of hypnago-
gic hallucinations where an increased number of false 
positive answers were found. 
In summary, we have presented the development and 
validation of the Munich Parasomnia Screening (MUPS). 
Our results suggest that the MUPS is a feasible instru-
ment for clinical practice and research with adequate 
sensitivity and specificity that can be applied in differ-
ent groups of subjects. Overall, the MUPS appears to be 
a valid instrument in the recognition of nocturnal be-
haviors and parasomnias. 
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